This case raises several questions. First, is the reduction in mortality from thrombolytic therapy exceeded by increased mortality from the complication of haemorrhage? Secondly, would the overall outlook be improved, in the possible presence of recurrent laryngeal carcinoma, by the treatment of an inferior acute myocardial infarction? These points were considered in making the decision to aggressively treat this patient. If streptokinase therapy was to be used, the site of the surgery would almost certainly be the site of any bleeding. While laryngeal bleeding could be life-threatening in most adults, it should be more easily recognised and managed in the presence of a tracheostomy. We also recognised that the mortality from acute myocardial infarction is the greatest in the first three days-the period when bleeding is most likely to occur in postoperative patients treated with streptokinase. A final consideration was that the life expectancy from treated carcinoma of the larynx would be greater than that of an untreated acute myocardial infarction.
Fortunately, this patient already had a trachestomy. The bleeding that did occur originated from an area above the cuffed tracheostomy tube, thus reducing the chances of pulmonary aspiration of blood. Also, the amount of bleeding was less than expected. The subsequent resolution of ECG changes implied that there had been salvage of myocardium. No other complications from the ischaemic event were seen. To our knowledge, this is the first report of successful streptokinase therapy immediately following minor surgery.
In conclusion, thrombolytic therapy after relatively minor surgery may be considered in patients where acute myocardial infarction is strongly suspected when the potential benefit of myocardial salvage outweighs the likely complication of major haemorrhage.
Shivering occurring after general or regional anaesthesia is very common but the aetiology remains unclear. Most of the perioperative shivering is relatively benign, but it can be dangerous in patients with limited cardiovascular and respiratory function because of the associated adverse metabolic and haemodynamic sequelae. 1, 2 Occasionally, perioperative shivering is a manifestation of an underlying disease,' which must be differentiated from the usual post-anaesthetic shivering. A case of postoperative hypoglycaemiainduced shivering, which was initially misdiagnosed as septicaemic shock, is reported.
CASE REPORT
A 66-year-old man weighing 60 kg was booked for percutaneous ultrasonic nephrolithotripsy. Past medical history showed a seven-year history of diabetes mellitus treated with glibenclamide. There was no history of alcohol abuse, hypoglycaemic attacks, liver or renal disease. Cardiorespiratory and neurological examination were normal. Preoperative fasting blood sugar was l1.5mmolll. Glibenclamide was deleted on the day of surgery, and six hours before the operation an infusion comprised of 500 ml 5010 dextrose plus 5 V soluble insulin was commenced and 5 mmol KCI given intravenously five-hourly. The serum glucose and potassium were monitored two-hourly after starting the infusion and were within normal limits preoperatively. The patient was induced with fentanyl, propofol and suxamethonium, intubated with an 8.5mm cuffed endotracheal tube, paralyzed with atracurium, ventilated and maintained with N,O and enflurane in oxygen. Intraoperative blood sugars, monitored by a portable glucometer, were 7.5 and 4.5mmolll at hourly intervals during a two-hour procedure. After reversal with neostigmine and atropine at the end of surgery, the patient awoke and was extubated. Immediately after extubation, a mild degree of shivering with fasiculations of head and neck muscles was noticed. A few minutes later, he started to develop violent generalized shaking of the entire body and appeared confused and frightened. He was sweating but the core temperature was 37.0°C and the skin temperature was normal on palpation. The heart rate as shown by ECG was 120 per minute and the automatic blood pressure monitor (Dinamap) showed a pressure of 60/40 mmHg. Septicaemic shock presenting with "rigor" and hypotension was suspected by the surgeons and a litre of Haemaccel was infused rapidly, together with intravenous amikacin. The blood pressure remained low despite the fluid loading and the shivering became more intense. The shivering arm muscles were suspected of having caused interference with the Dinmap and resulted in a falsely low blood pressure. This was confirmed by a normal blood pressure of 140/80 mmHg measured manually. Pethidine 40 mg was administered intravenously and a warm blanket was applied, but the intense shivering persisted. Hypoglycaemia was suspected and the glucometer recorded a blood sugar less than 2 mmolll. Infusion of insulin was stopped and 50% dextrose solution 50 ml was infused over 15 minutes. After the administration of glucose, the patient became more alert and stopped shivering, the tachycardia subsided and the blood glucose was found to be 6.8 mmolll.
DISCVSSION
Shivering is defined as visible tremor, either generalized or present predominantly in the head, neck, shoulders and thorax. Apart from interfering with monitoring, shivering after anaesthesia causes distress to the patient, may disrupt a delicate surgical repair or raise intra-ocular pressure 4 • It also increases oxygen consumption and carbon dioxide production, both of which may cause harm to patients with limited cardio-respiratory reserve 1,2. The mechanism of postanaesthetic shivering, which resembles thermoregulatory shivering" remains unknown and the appropriate management of shivering following anaesthesia may not be simple 6 ,7. As in this case, the patient was not hypothermic 8 and attempts to increase body temperature such as applying warm blankets were not effective in reducing shivering 7. On the other hand, pharmacological suppression of shivering will be inappropriate in those who are hypothermic, as it can cause a further drop in body temperature 9
• Conventional treatment such a intravenous pethidine, provision of exogenous heat and reducing heat loss failed in this patient. Intravenous pethidine has been successfully employed to treat perioperative shivering. The mechanisms of action of pethidine on reducing shivering are uncertain. It may have an inhibitory action on central thermogenic responses and conservation pathways which is similar to that of taurine JO • Fever and bacteraemia are commonly found after ultrasonic lithotripsy 11, 12 but septicaemia is a rare complication 13,15. The diagnosis of septicaemic shock in this case purely by the prescence of hypotension and "rigor" was probably precipitate. Moreover, labelling the patient as having rigor without an increase in core temperature was also inappropriate. The Dinamap, using the oscillotonometric technique to detect blood pressure, can misinterpret the pattern of shivering as an arterial pulsation and record a falsely low blood pressure without any malfunction warning 16. Other monitoring techniques probably impeded by shivering include ECG and pulse oximetry. Therefore care should be taken to interpret these monitored parameters in the presence of shivering.
Most anaesthetists agree that well-controlled patients with non-insulin-dependent diabetes mellitus undergoing minor surgery do not require insulin treatment before and during anaesthesia 17. The use of preoperative insulin in this patient was based on the fasting blood glucose level of l1.5mmolll 18 and the relatively long surgical procedure of more than 45 minutes as suggested by the surgeons. An insulin dose of 1.0 V/hour, with a matched ratio of 0.2 V insulin per gram of glucose, 18 was started preoperatively. This hypoglycaemia occurring after percutaneous ultrasonic nephrolithotripsy might be due to the relatively stressfree surgical procedure making the insulin administration inappropriate. Furthermore, postanaesthetic shivering could cause a further fall in an already low blood glucose due to insulin administration Anaesthesia and Intensive Care, Vol. 21, No. 6, December, 1993 as the shivering muscles would consume large amounts of glucose for the glycolytic process.
The diagnosis of hypoglycaemia as the cause of the shivering was confirmed by correction of the hypoglycaemia. Clinical detection of hypoglycaemia is not easy soon after emergence from anaesthesia, as the symptoms and signs of hypoglycaemia, such as drowsiness, tachycardia, tachypnoea, tremors and sweating, are common postoperatively and can result from many unrelated causes. Since a delay in diagnosis of hypoglycaemia may result in neurological damage, a high index of suspicion should be exercised in those who are prone to hypoglycaemia, such as children, [19] [20] [21] patients on beta-blockers 22 and patients with diabetes or hepatic disease.
In summary, pharmacological and physical means to suppress postoperative shivering should be used with care, and underlying causes such as hypothermia or hypoglycaemia should be investigated and appropriate treatment instituted.
